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(57) Abstract 

Cyclic tetrapeptide derivatives represented by general formula (I) or pharmaceutical^ acceptable salts thereof: (wherein R 2 , and K n 
are each independently hydrogen, linear C,-C 6 alkyl to which a nonaromatic cycloalkyl group or an optionally substituted aromatic ring may 
be bonded, or branched C 3 -Q alkyl to which a nonaromatic cycloalkyl group or an optionally substituted aromatic ring may be bonded; and 
Ri and R 3 are each independently linear C,-C 5 alkylene which may have a Cj-C* side chain, and the side chain may form a fused ring 
stmcture on the alkylene chain). Histone deacetylasc inhibitors, MHC class I molecule development promoters and drug compositions, 
containing as the active ingredient the above tetrapeptide derivatives or pharmaceutically acceptable salts thereof. 
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*%mit, mM%mftTby*y t *mmftxi**<Dm¥mzft®2n&t& 

fcRft£«J0fc* h Vx7**7-#IH53JMtmMHC class- I#?9mftjt 
MHC class- I^fimfiaii^ffi«rMU/c, ffi£#J#CDE£gffi&£:rt6 Si£ 

VtzM®, ffi&itmt&m^ZtzibCOiiim&jjkftTtLTmC class- 
^©iBIIfcMl-fgmLT^S. MHC class- I#?%»fflt«C i: 

cn?>^aBMeMtcs*i-5iais*%Hc class- 

C0MHC class- ia*0JMl;MrFUT*jy, tB*IE©ai£*C «k &$|$tiM*& 

JS©Jfi«*tt«l««:a«i:U/bW*H*J^-r, <STL/cMHC class- I^OJg 
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7(;fcv>T, {STUTV^SMHC class-I#^CDfg5i£MHC class-Ijgfe^cDgA 

&ftU"Cl»*5 (Tanaka, K. , Isselbacher, K.J., Khoury, G., and Jay, G. 
Science 228, 26-30, 1985; Tanaka, K. , Gorelik, E. , Watanabe, M. , 
Hozumi, N. t and Jay, G. Mol. Cell. Biol. 8, 1857-1861, 1988#£#R5) . 
£Z*>"C\ MHC class- \tt^(0%m&. *® £ &&WM1&<OBf®$Wfc. 

&m-fZZ£X\ MHC class-ltt?(Dm$L&&m2tlZZ.ttfMft$nZ>. 

*raaeitfcUT£a^Sfc*h>«e©7**;Wt*<*S. H#i$KI±, 

D7f>lt 4«&©3 7fc*hy8»#KjIte^DNA**g£tt£, flfflf^^ 
l/*V «2ft6 S^cn^S^mji^MUXV^ 

U, M?^ U*V-A±©DNA££ $>K*5IIWafei:S. £©f— MKfltttt 
^i£l$&7t^;Wb©ft!$tlI!££&^fcU> 3**l/*V- 

7-trf-;Wbt£, ^xD^Pv^yiiS^tiSte^^^tt^^^^l'^-^ 

f-;Wbt±, &fe#«£^©±#K&#t>©T-*6Kt,&;fc^-r. ^©a^lift 
£©jgfe^©f§mc*£&i^£;&£U ^fr(£&rttffg£gK*^fr6M 
&*MK||§#l-sc£aS;Fi&S;nTv^. b7. b >©7-t?^;Wb£ft?iMSte, 
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>A (trichostatin A) ^0 2Cit ^7jH#^> (trapoxin) 

ifO»^tt-thyo.-.y Mi, h7*>^>tSfeltSltrh7^ 
^K'^b^m-trap4«v^^77^^x^-7J7A-ei(ii[$n/ci:©^^ 

it* imik lEftik -tmm t&zv x\ wmmo-m t u x *j c £mhc 

class- I^^m^^L/Tt{Sjt^ffl?:/^-rRrtgtt^*>St.©©, :n^t'« 

mhc class- i#?m$aztt-rz&mftm £*-f H>f7tf7-tM 
§&ijt©&£i • nrnvftmanx^z. ±(om^tzm i ). k^h>f7 
vmmmgmmzMm&izx^x. mMmmommt&z&zb. *s 

^i:LTJi5iM*ijec5^ffl^^1-©-C, MHC class- I#?#g$l{Sg;iK#-5 , 
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Mfc^l//:S^«i:gijS^ffl^*t < m&&mC class- I^fgmffiJt 
IJoL *9Btt& eBM^MT'(DMHC class- 

-ma (i) . (D , d") x(± d'") t-^n^f 
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~ 6 £Dttgl7;WI/^ 3Ui^#^«T^^^S^U < l£g&S£*-t£ 

(I"') cifc^Tfi. R„, R 12 , R 2l ItrR 22 ©^^< £t> 1 Oli^D^^ 
class- I ^fB^ffiiJtW'S: 

*wmm&. *js©«5fc«ios«-e*s0*®^aj®, wi 1-53 



5 



WO 00/52033 



PCT/JPOO/01141 



-$5$ (i) ~ d'") oft^n^T, r,„ r, 2 , R„atrR a tt» -eti 

tk7 >V*Jmm t <l£M&S£ #1" €> d 1 * -5 3?#3H**tt£ L T «k <<^^ 

j^^3~6<D^te©7;i'^r;i/ai:U-C(i. x^g. ynf;H, 

^f-;^ ^^>;i^ -fyyn^i, -fy^i. tert- 

sec-^V-^SI, terWO*-;!'*, 1-x-^-l-* 3-)V--? P fcVP 
i,i-^^ypb^a^£P(fsz£;o*T*£-S. #%mtm&T)V*)l 
mtLXl*. VZuzfuMA,^ i/?u-/?-j\,& x i/^u^y^-)vm. Vtu 

-ISaS (i) ~ (P") cD-fb^tcfcH^-c, R„ R 2 &tfR,fi, -eti^ffiti: 

m^mmm^m^-t^r^uymtbxit. 1,2-71-^1, 1,3-71- 
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l/>aS. 2, 3-kT Df'UVS, 4,5-lf';^-l/i/gS > 3.4-f V l/V, 
2,4-tfU^-l/> % 2,3-f7^-l/>, 

(i) ~ d'") ©ftM-c^*n«4«o^«jt**. j^t 

SP*>. ^©-^ (II) : 




OH (II) 

R.fcfc, -j»5« (I) OR, T-*SnSa-75;t. 
(HI) : 




OH 

r 21 . R 2Z ti. ^aven-jagss (i) or,,, Kntmbmzm?) -ess 

^a-T^K, (IV) : . 




R,IA, -jR* (I) ©R,i:RlbiS«:*i-) TvT$n5S«Oa-75 
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"US (V) : 




(V) 



Clftfe-US (ID ~ (V) "Oa*3ft5 4a0a- 
7^ y^$r^.y^b*^(l«t USMK-r 1* 5^7* K#te£flML/c<D*>, if IE 
-US (V) ©««#/M*:*$/;|/gg4fc KD+-9-AK(Cil^L^t©T*^S„ 
#fgBJ©-US (I') T-^$ftSS#xh7^7^KSI*#l£, ItfiB©- 

us m v&2ftzmKTb7*7*mmmzttLT. aj%m*£t>mvt 

Wm*1*-tZ> a-7 $ ;WtOtiLW.*£%.Ltzt>(DT'$>Z. IP*>, -US (I) "0 

i^nsi^f h^^y^ H^i:fc^tii, -us (id ©7^;$©& 
a^a^^^^t/^iUM^w-rsT^yifT'*^^ -us (id t**$ 

*i5i^rh7^yfHiiM, -US (I) T— US (III) Izm^-fZtiL 

sfcfc-US a") x^^ns^xh^^yf-Kii^ii-us (i) -e© 

-US (II) JkV (HI) ll«^i-*ffi«*H>rnt,ajK*«:ftt»»S|««f|«: 

ek. -usd'") x^ti^mmmt-^ (0 t-©-us (in &tr 

(III) liffiai-6ffi«*H^rntaJK*%^tf3ittfflll'fe*-r*7^>'»T? 

£#ESS:. 'P*<ttl'?XlZ2'DZd-m~tt). ffiO * L —fab.-? £ k 
&V\ a^?:^t/«^mjt?:#-rSa-7 5 yS*»M4tl^l^li3t 

^©it^li-US (III) (IV) ©75 yg© 
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-r n**^*D-#:-e * -5 c t i>m t u v \ 

cfcU#£U<f£. f<fE4;S©7 5 y &©?*>, (IV) T^ftSt,©*, D 
-ttKSiRU 3«fcL (II) 

(iv) -e*£ft£fc©£, d-#k»jru nzzmti-m-mi-tzt&w 

T'*S©-C, C©-j&5$ (V) ©T^y^li. 3iMOVy>£mb<. L-ft 

^-rb^^y^K^^SSP^Ii. UlB©-tt3$ (V) ©75yHt:^t 

^"TSt9:#J^^*>. d©«&tf£, &&©^W$i$fcfflMT-&S h^;}<^>> 
S^#©JS#^y?- KgP©&tl£:HSim::iHbt>©-0&£. fiP*>, d©Ji:f*T- 
h 7 «* y f - H ©£S 5 J: U T . t^h>f7tf7 — If ©i£SS?Ste;&jfi& 
) K#?Hg*S£U MIB©-®^ (V) 075;Si:i*t5««ikKOTO 

3 (iv) ©31^75 firE©-«5S (v) ©7$; UK 

KD+-9-A^ig©lSl<^|Rj?:@S-tS^ ±fc«flB-*-<&. -fij*5£ (IV) ©j§ 
ttT^WiiSlt 0 2i:^t h77K^r'>>B(rtJ(tS^©D-ypU 
>i:llL;5M^> £>SiMi. B2£*-r h7#*-^>AKfcM*63^©D-kV<. 
U^>-2-*^aK>KfcHl;6JiaiOfirti3ft>3»**P*l/V\ ttoT. C©Jg£ 

*P*U\ ::tt^-ffi©j^b*i!l£irfc^T, 75 y £f?s^ic^Mo f 
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£ {11$ IP*,. H 2 Cat* 

ft 3 n >© P - 1: b* p * S"< y i/)Vm. 7i-;P77->© 

*s&«©-i85£ (i*) <DJ&#.7-h7*7*mmm*.s m ©* 

©<ftK«:«l/fct»o-e*y % (i) (Dittfh7A^K^i:iJ 
^x, u^-aa^on- (v) oT^jmcommt. (D 0m 

s£(II)~ (V) ©7^yg!©^BBg{rMU-Ct», -j&5£(IV)©3M*a-7S 
ySftMtfK-$:£(II)©a-7^yS££D-#:K31iRU $£U©2S©a-7 

£/c #fgHB©-$iS (I") pSH«f-h7^^K»*frti 4 

(i) co^-r h7*-7*mmmz#tt&-to& t am cita-r?; 

-&5$(II)~(IV)©7^yfi&©iliR<£. (I) ©SMfcxh^y^KSI 

£#KfcH>T#;l;U^-t8^(lI)©7* y&©3im, -US (I") ©SM* 

#&$©-$:£ (I"') ©Jgttxh^y^K^ifm. -«5« 
(I) OSSItt-r h5*7*Ktt»fcfc*WS-tt5S (II) K^-f a-7S ^8 
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(IIl)£>7 5yg&0>Iftfi> -tt3$ (I") OSttfh7^^K»»fl:i:t} 

a - 7 ^ y 7 * Kig£ L x h v * 7 H * ISft: fc RK U , U 
fl§ v ^ 6 dfc &T©M-Cf£, -j&iS (IV) f*$nsi!fta-7 

i^^>i/>x^f;HbitiiL/c-is (v) cd75 yi^^bt^ 
&*>\ z©i§g(;fcH>"c. M1475 yie©7 5 jumm^moc-m (tert- 
;^4<^i/;^S^ao^d^)(I(itert-^>'^x7.7 L ;^^:ffiv^, DCC/HOBt&cij: y 
SSU/c&, 7y-75>i:LT«»*4«v^T»»x^;Kti(iJ|jidJ-r*. Ml. 
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±E±#s*tt-r h 9 * 7* h y * y 5 a * ^ ^ & ? ? v v ^ v □ 

(112) K*«#f?SC«k*8Htt^^K©^« 

(VIII) -C^^n-5^yf-K^ffl^^»©l/10M$:DMF{I^fi?L0.1niM 
<£-?K^£-r6. DMF&$KtK#T, &Hii&7^>, flJxtf. ^ 
■i vynt>xW5 VRtfHATU (0-(7-Azabenzotriazol- 1 — yl) — 1, 
1, 3, 3— tetramethyluronium hexaf luorophosphate) %iPA., ^S"C30^K 

«#-rs. I9K<odmf»«^» -aass; (vim f^^ns^^H 

(Si#^7>K) 5:^iEx^;i/*(3jftaiL, i"J^^7A^ 
(183) {W8H KD*^A»1*i&©3»A 

^B0PK»fc»inU lBtW*#L/c. fiJ6*T«. DMFfcffl*U tKT'x7J>t 

*»tt»uj:»j-«3« (i) T'*$n€>ai$ti*#s. 

(D . d") , (r " ) t-* s n * shk^ h 7 * t** H 
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xmwvmc class- i^m^mmit. ±vnwLtzM&*mizt\iu* 

mmmm<Dmmftm<D&%bT, femztitzimc class- i#?%mz&m-tz>. 
w»mT\ ^femMmzmm-tzmgLtni. mat. **i&m*mmm 

^Ag{ia&£;rf h k tnifrtz ztiz±>). *h?u-& 
its® t&zz.t s tis . 

iflBOMHC cIass-I#^fgm{S31ftffl£fyf8LT?S 
^&3:fc££ft£t,CD-C*£. AUNT'S) 6 IBS/cU 
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©ffi*£0. 1 ~ 5 0m g/k g©fgffl, U < li, 0. 5~10mg/k 

^^K»»#©*-r*«*lfcft31»tt, BP*>. MHC class- I#?83ljftt 

^^M©7^y^»©BS-^{i, #©7 5y$©5$»£ji£ilfc1-£„ 
Aib:2-7? y-rVSSK. Asu(NH0H):2-7 5 y-8-fc: KD^t5 K*^*Vrl, 
Acc5:l-7 5 y */VUiy$l/-\-tj)\,ifsy^ Acc6: 1-7 5 y i/9 U^^-y 
Acc7: 1-7 5 y->^P^y^>-l-*;l//-K>il. Acc8: 1-7 5 
y ^^0^-^^>-l-^;l/7j<>if % lAin:l-7 5 y -f >#l/-l-J}JV7$>Wi > 
2Ain: Vy>-2-M*'>S, Pip: fcf *u U >iL Cha:7 5y^ 
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(##0U) CHAP-15; cyclo ( -L-Asu(NHOH)-Aib-L-Phe-D-Pro- )0)£f& 



Igl Z-L-Phe-D-Pro-OtBu 

Z-L-Phe-OH ( 2.25 g, 7.5 mmol ), H-D-Pro-OtBu ( 0.862 g, 5.0 mmol ) 
£DMF ( 10 mL ) Cljgg?U *k?£TH0Bt H 2 0 ( 766 mg, 5.0 mmol ), BOP 
( 3.3 g, 7. 5 mmol ), h ijif;V75> ( 1.75 mL, 12.5 mmol )£flnA, 2BS 
H*#Ufc. MxfjUi^b, 10%^x>$, 4% 

%77"r>^>iJM^D7h^77-f- ( CHClj / MeOH=99 / DX'^M 
U AGftM 1.403 g ( 62% 
Rf= 0.83 ( CHC1 3 / Me0H= 9/1) 

Xm2 H-L-Phe-D-Pro-OtBu 

Z-L-Phe-D-Pro-OtBu (1.403 g, 3.1 mmol ) £Pd-C£J8 ^Tftg*^ &MM 
^KiUZMfcRfofcU/c. lOttmgftfcffV. Pd-Cfcat&UB*K 4% 
NaHC0,T-*|DU»»x^;|,{3}ia}Ufe. »tB*«:Na 1 C0 I -Cttjift, jgjft, ®& 



CHAP15 
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it^m.m g, ( 86% 

Rf= 0.50 ( CHC1 3 / MeOH= 9 / 1) 
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Xg3 Z-Aib-L-Phe-D-Pro-OtBu 

H-L-Phe-D-Pro-OtBu ( 0.853 g, 2.68 mmol )£:Z-Aib-0H ( 954 mg, 4.02 

mmoi )*±mxm<Di5mizmbm£btz. Ma^77>r>as"j*y^ 

D7h^77-f- ( CHCI3 / Me0H= 99 / l)X-m§lL. «ffi*b£BH.23 g 

( 85% )*mtz. 

Rf= 0.75 ( CHCI3 / Me0H= 9 / 1) 

XS4 H-Aib-L-Phe-D-Pro-OtBu 

Z-Aib-L-Phe-D-Pro-OtBu ( 1.23 g, 2.28 mmol ) £Pd-C&JB V^Tftil*. 
»«»7c(wJ:UZ36«:Hi*Lfc. 10«rlH£i&«:St\ Pd-CfcatifiU 

4%NaHC0,T?*WL»Kx^;Kc}fiaiL/^. fflftj&fcNa^T'fg*!^ fttEk 
^IBfk^O.726 g, 1.80 mmol ( 79% 
Rf= 0.50 ( CHClj / Me0H= 9 / 1) 

Xg5 Boc-L-Asu (OBzl)-Ai b-L-Phe-D-Pro-OtBu 

H-Aib-L-Phe-D-Pro-OtBu ( 0.726 g, 1.80 mmol ) £Boc-L-Asu(0Bzl)-0H 
(1.02 g, 2.70 mmol ) «:±EXgl0^{r«k U*g£Lfc. M8lt77r> 
a^iJ*WD7by77>f- ( CHCI3 / Me0H= 49 / l)"C*lttU UUit 

^993-mg m%)^mz. 

Rf= 0.71 ( CHClj / Me0H= 9 / 1 ) 

Xg6 H-L-Asu(0Bzl)-Aib-L-Phe-D-Pro-0H. TFA 

Boc-L-Asu(0Bzl)-Aib-L-Pbe-D-Pro-0tBu ( 993 mg, 1.30 mmol ) iZ h U 7 
;i/7i-ns^K (3mL) ZfrftTX-Mx.. Bocgfc itmHy^l/x^x^®®* 
$:2B#M^MX^o/c. h'J 7 ;M" x-x^fccfc tfStfcx— f 
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)V (l:5)-CBfcU M&HZmbfz. <Hfa{b£^737mg, (78%) 

HPLC: Rt=8.66 min (column: Wako pak C4, 4.6x150 mm, 30-100% linear 

gradient 

CH 3 CN / 0. 1% TFA over 30min, flow rate 1.0 mL / min ) 

XUl cyclo (-L-Asu(OBzl)-Aib-L-Phe-D-Pro- ) 

H-L-Asu(0Bzl)-Aib-L-Phe-D-Pro-0H TFA ( 30 mg, 0.042 mmol )£DMF 
( 400 mL) iZjfeMZV, 0.1 mMCJBgKfc&J: S&tfeLtz. DMF^(I10% 
DIEA/DMF ( 0.3 mL, 0.17 mmol )fc<ktfHATU (25 mg, 0.066 mmol ) £Jn*_, 

%ux'Z0ftmm#itz. z £ u- @ io*a u & ustflssjs % tr o 
7&.8.mmzmffiL. mm^MzmM-z-e. io%?x>&, 4%NaHco 3 *jj: 
tftaffl^TKT-ji^gfe^u^. &*Mgso 4 -data, mm. mma*???*/ 

ai/iJ*mD7hy77-f- ( CHC1 3 /MeOH=99 / l)"Cf*RU MU<t& 
$1151 mg (61%) *mtz. 
Rf=0.78 ( CHCI3 / MeOH=9 / 1) 

HPLC: Rt=18. 15 min (column: MS GEL C18, 4.6x150 mm 30-100% linear 
gradient 

CH 3 CN / 0. 1% TFA over 30 min, flow rate 1.0 mL / min ) 

IH8 cyclo (-L-Asu-Aib-L-Phe-D-Pro- ) 

cyclo ( -L-Asu(OBzl)-Aib-L-Phe-D-Pro- ) ( 151 mg, 0.256 mmol )£p< 

124 mg (97%) fcfcfc. 

HPLC: Rt=6.32 min (column: Wako pak C4, 4.6x150 mm, 30-100% linear 
gradient 

CHjCN / 0. 1% TFA over 30min, flow rate 1.0 mL / rain ) 



17 



WO 00/52033 



PCT/JPOO/01141 



Xg9 cyclo (-L-Asu(NHOH)-Aib-L-Phe-D-Pro- ) 

cyclo ( -L-Asu-Aib-L-Phe-D-Pro- ) ( 124 mg, 0.248 mmol ) £DMF (3 
mL ) £»JBl,*K?frT, M K U^-i/)VT ^ >J&B?im ( 86 mg, 1.24 mmol ), 
HOBt H 2 0 ( 57 mg, 0.372 mmol ), BOP (165 mg, 0.372 mmol )$riO^> b V 
x^;P7^> ( 0.24 mL, 1.74 mmol )**jftDUfc. 2&mm&&. SM^S 
HUlmLJ: L/cCD*>, LH-20 (2x85cm)#7A (MMF) UHSb/c. & 
««*fciy«Efc£»95 i« (74%) 

HPLC: Rt=16.32 min (column: Wako pak C18, 4.6x150 mm, 10-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30min, .flow rate 1.0 mL / min ) 
FAB-MS: m/z=516 ( M+H )+ 

($ZMm 1 ) CHAP -54; cyclo ( - L-Asu(NH0H)-Acc5-L-Phe-D-Pro- 



± IHCHAP- 1 5(D Gf&m IZ m b GtiL t tz . 
HPLC: Rt=17.04 min ( column: MS GEL C18, 4.6x150 mm, 0-100% linear 




NH 
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gradient CH 3 CN/0. 1%TFA over 30min,.flow rate 1.0 mL / min ) 
FAB-MS: m/z=542 ( M+H )+ 



(3lJfc0!l2) CHAP -55; cyclo ( -L-Asu(NH0H)-Acc6-L-Phe-D-Pro- ) (D£ 




±ECHAP-15©£/fta;K*l;£jSL/c. 
HPLC: Rt=18.25 min ( column: MS GEL C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN/0. 1%TFA over 30min,.flow rate 1.0 mL / min ) 
FAB-MS: m/z=556 ( M+H )+ 
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(MMm3) CHAP -71; cyclo ( -L-Asu(NH0H)-Acc7-L-Phe-D-Pro- ) <D£ 




±ECHAP-150^j£UipD^U/c. 
HPLC: Rt=19.24 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=570 ( M+H )+ 
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(H»J4) CHAP -76; cyclo ( -L-Asu(NH0H)-Acc8-L-Phe-D-Pro- ) <D£ 




HPLC: Rt=18.72 min (column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=584 ( M+H )+ 
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(HfiMfll 5 ) CHAP -81; cyclo ( -L-Asu(NH0H)-2Ain-L-Phe-D-Pro- ) 




±iaCHAP-15©^^{rmb^L/c„ 
HPLC: Rt=18. 20 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=590 ( M+H )+ 
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i^mme) CHAP -82; cyclo ( -L-Asu(NHOH)-lAin(f)-L-Phe-D-Pro- )<D 




±BBCHAP-150^i6t!pb^Ufc. (lAin(f)<±, £««7 ©lAin(s) 

HPLC: Rt=16. 26 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=590 ( M+H )+ 
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(HJfe#J7) CHAP -83; cyclo ( -L-Asu(NHOH)-lAin(s)-L-Phe-D-Pro- )<D 




HPLC: Rt=17. 13 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=590 ( M+H )+ 



24 



WO 00/52033 



PCT/JP00/01141 



i^mmS) CHAP -91; cyclo ( -L-Asu(NHOH)- 2Ain-L-Phe-D-Pip-)©£ 



±lBCHAP-15©£j£8sfcipl;£j8l l/ fc. 
HPLC: Rt=19.07 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=604 ( M+H )+ 

(^I£0!I9) CHAP -90; cyclo ( -L-Asu(NHOH)- Acc8-L-Phe-D-Pip-)£>£ 
ft 





±iaCHAP-15©^«^{Cijl L tz. 
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HPLC: Rt=20.08 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=598 ( M+H )+ 

(£Mmi 0) CHAP-86;cyclo(-L-Asu(NH0H)-D-Cha-L-lle-D-Pip-) s 
CHAP-87;cyclo(-L-Asu(NH0H)-D-Cha -L-I le-L-Pip-)0)£j$ 




CHAP86 CHAP87 



11 1 Boc-L- 1 1 e-D, L-P i p-OBz 1 

Boc-L-Ile-OH 1/2 H 2 0 (3.92 g, 16.8 mmol), H-D,L-Pip-OBzl HC1 (3.57 g, 
12 nunoDiJ it/HATU (7.75 g, 18 mmol)£DMF (15 raL)K$fS?£-y\ 2K#TEt 3 N 
(4.76 mL, 30 mmoDfcin*., U/c. M^il Bfg&xf- 

)V (120 rnDT'tttbU, 10%^x>K*»jft, 4%NaHC0 3 7K^, ttfQ*fc#-C 

£S£J£&, 77«r>a^D7h^77>f- (3.5x20 cm, CHC1 3 / 

MeOH=99 / 1)K io-CfjISfLBoc-L-lle-D.L-Pip-OBzl (5.90 g, 13.8 mmol, 
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xm Boc-D-Cha-L-I le-D, L-P ip-OBzl 

Boc-L-Ile-D,L-Pip-OBzl (432 mg, 1 mmol)£TFA (3 mL) U *k#T 
30#»BUfc. K(&iKfcg*flL »ffiT«»LH-L-Me-D,L-Pip-OBzl TFA 
(638 mg, JR$ 144X)*»/=. DMF (5 iL)C»jW**, Boc-D-Cha-OH 

(326 mg, 1.2 ramoD^lraA, ^T*k?frT HOBt H 2 0 (230 mg, 1.5 mmol.1.5 
^*), Et 3 N (0.52 mL, 3.7 mmol, 3.7 S*), BOP (663 mg, l.Snmol. 1.53 
ft)£iHU, £ift-ei5BtlBHJ|#Lfc. ££tt**||Lfc&. (100 
mUfflldJU 10% 4%NaHC0,#»tt 4 l!S*Q&&*«*l:?tt 

7 7'r>a^D7^7 7-f- (2.4 x 14 cm v KH§?$$E CHC1 3 / MeOH=99 / 
l)K<fcoTMSSL Boc-D-Cha-L-I le-D, L-P ip-OBzl (565 mg, 0.96 mmol, 
96%)7^-A«^%#/c. 
Rf=0.27 (CHClj / Me0H=49 / 1) 

Xm Boc-D-Cha-L- 1 1 e-D, L-P i p-OH 

Boc-D-Cha-L-lle-D,L-Pip-0Bzl (565 mg, 0.96 mmol)£Me0H (10 mL)Kj#ft? 
U Pd-Cmm (250 mg) Jo A, ^^MrfX'15mmt^Wb^>^JVJi^A 
at«r»*l/>b. ?d-CMM*mmLt& MeOHfcfi£UJt£&*tUT, Boc-D- 
Cha-L-Ile-D,L-Pip-0H (459 mg, 0.93 mmol, JR^ 97*) 7 *- 

M4 Boc-D-Cha-L-I le-D, L-Pip-L-Asu(0Bzl)-0Tmse 

Boc-L-Asu(0Bzl)-0Tmse (535 mg, 1.1 mmol, 1.2^M)(CtK^TTFA (3 mL) 
£An*.. 30#Ff8^T'ifcMLBocg<D|&££;£C:&o£„ TFAS£& % j$JEET$£ 
*§LH-L-Asu(0Bzl)-0Tmse TFA to#&l£*§/c. CinfcDMF (5 mL) Kfc&Si*. 
Boc-D-Cha-L-I le-D, L-P i p-OH (459 mg, 0. 93 mmol) £iHU. Mv^T^K^T 



27 



WO 00/52033 PCT/JPOO/01141 

HOBt H 2 0 (213 mg, 1.4 mmol, 1.5 BOP (616 mg, 1.4 ml, 1.5 ^S), 

Et 3 N (0.48 mL, 3.5mmol. 3.7 ^*)$:llPA, gi&T'15lif Ufe. 
fcfcttLfctt. (100 mL)-ejftajU, 10% ?x 4% 

NaHC0,*»«, ISfDA*;tc?*tt^ft2|B|jftfrU Ki^^S/^A-Cftjltt, 
Bii^fcfiiUfc. X$tt«ltt. 77r>^D7b^77^- (2.4x 
20 cm, SHSFli CHC1 3 / MeOH=99 / 1) IZ X ot»S UBoc-D-Cha-L-I le- 
D,L-Pip-L-Asu(OBzl)-OTmse (813 mg, 0.93 mmol, JR* 100%) M^KVi * »3t . 
Rf=0.20 (CHC1, / MeOH=49 / 1) 

xm H-D-Cha-L-lle-D,L-Pip-L-Asu(0Bzl)-0H TFA 

Boc-D-Cha-L-Ile-D,L-Pip-L-Asu(0Bzl)-0Tmse (813 mg, 0.95 mmol)£DMF 
(2 mL){I)#gf 1M tetrabutylammonium fluoride THF?$j£ (4 mL, 4 mmol, 
43ft)£jD;L^T*30#iRgUfc„ fiJfc&fcaU&l/ 10% *x 
fejta&T, IttCl/feft. j»»x^>Kl00 mL)-QMtoUtz. Mftx^-JWItflll 

Boc-D-Cha-L-Ile-D,L-Pip-L-Asu(0Bzl)-0H (696 mg, 0.91 mmol, 
97%)fe»fc. Boc-D-Cba-L-Ile-D,L-Pip-L-Asu(0Bzl)-0H (696 mg, 0.91 
mmol)K2K#TTFA (5 mL) £in*., 30#Pigg&T'SfcgLBocg©|j&££*iC&o 
fc. TFAS*«> x— r*-£iAx~r* (1: 10)fciQ*.Hfl;3-i*, ME 
TftiiU H-D-Cha-L-I le-D, L-Pip-L-Asu(0Bz!)-0H TFA (752 mg, 0.91 mmol, 
JR* 100%) 

Xg6 eye 1 0 ( -L-Asu ( OBz 1 ) -D-Cha-L- 1 1 e-D, L-P i p- ) 

H-D-Cha-L-Ile-D,L-Pip-L-Asu(OBzl)-OH TFA (752 mg, 0.91 mmol)£DMF (5 
mL)K}#JJ?U mLfeDMF (455mL, 0.4 mM)KAft, HATU (104 mg, 1.5 

Sfi), DIEA(0.63 mL, 4^£)(DDMF (10 mL)8& 1 mL fciDA. ^MT-l^^l 

ttKx*;i> (100 mL)-e»dJU 10%^x>KtK^ 4%NaHC0 3 *jgj& 
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g£U/c. K^^m, 77r>a^D7K77^- (2.4x40 cm, £gg 
ftft CHC1 3 / MeOH=99 / «fc o XftmMU Lcyclo(-L-Asu(OBzl)-D-Cha- 
L-Ile-D-Pip-) (90 mg, 0. 14 mmol, JR* 18%). cyclo(-L-Asu(OBzl)-D-Cha- 
L-Ile-D, L-Pip-) (200 mg, 0.31 mmol.JR^ 40%)fe#&. 
eye 1 0 (-L-Asu (OBz 1 ) -D-Cha-L- 1 1 e-D-P i p- ) 
Rf=0.45 (CHCI3 / Me0H=9 / 1) 

HPLC : Rt=19.40 min (column : wakosil 5C4, 4.5 x 150 mm, 37-100% linear 
gradient CH 3 CN / 0. 1% TFA over 30 min) 
eye 1 0 (-L-Asu (OBz 1 ) -D-Cha-L- 1 1 e-L-P i p-) 
Rf = 0.45 (CHCI3 / MeOH=9 / 1) 

HPLC : Rt=16.80 min (column : wakosil 5C4, 4.5 x 150 mm, 37-100% linear 
gradient CH 3 CN / 0.1% TFA over 30 min) 

Ig7 eye lo(-L-Asu (OH)-D-Cha-L- 1 1 e-D-P i p-) , 
cyclo(-L-Asu(OH)-D-Cha-L-I le-D, L-Pip-) 
cyclo(-L-Asu(OBzl)-D-Cha-L-lle-D-Pip-) (90 mg, 0.14 mmol), cyclo(-L- 
Asu ( OBz 1) -D-Cha-L- 1 le-D, L-Pip-) (200 mg, 0.31 mmol) £ ^tl^tlMeOH (5 
mL), MeOH-DMF (10 : DtCfcfBU Pd-CM^ (250 mg)^iPA. **ft«tTT* 

®£l/X£&*§LT, cyclo(-L-Asu(OH)-D-Cha-L-lle-D-Pip-) (76 mg, 0.14 
mmol.JR^ 85%), cyclo(-L-Asu(OH)-D-Cha-L-l le-D, L-Pip-) (170 mg, 0.31 
mwl.JR* 99%)5r#^„ 
eye 1 0 (-L-Asu( OH) -D-Cha-L- 1 1 e-D-P i p- ) 

HPLC : Rt=12.64 min (column : wakosil 5C4, 4.5 x 150 mm, 37-100% linear 
gradient CH 3 CN / 0.1% TFA over 30 min) 
eye 1 0 (-L-Asu ( OH) -D-Cha-L- 1 1 e-L-P i p- ) 

HPLC : Rt=9.48 min (column : wakosil 5C4, 4.5 x 150 mm, 37-100% linear 
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Xm cyclo(-L-Asu(NHOH)-D-Cha-L-I le-D-Pip-), 

eye 1 o (-L-Asu (NHOH) -D-Cha-L- 1 le-D, L-P i p- ) 
cycIo(-L-Asu(OH)-D-Cha-L-Ile-D-Pip-) (76 mg, 0.14 mmol,), cyclo(-L- 
Asu(OH)-D-Cha-L-Ile-D.L-Pip-) (170 mg, 0.31 mmol,)£. ^ft-fttDMF (3 
mL) tzmm U HOBt H 2 0 (LDLDft : 32 mg, 0.21 mmol, 1.5^*, LDLD, LDLL 
mixture^ : 71 mg, 0.47 mmol, 1.5 NH 2 0H HC1 (LDLD# : 49 mg, 0.70 

mmol, 5^S, LDLD, LDLL mixture^: 108 mg, 1.6 mmol, 5 ^ Jl) 4*0 A. 
J^TBOP (LDLD& : 93 mg, 0.21 mmol, 1.5^4, LDLD, LDLL mixture^ : 206 
mg, 0.47 mmol, 1.5^*),Et 3 N (LDLDffc : 0.12 mL, 0.84 mmol, 6^ft, 
LDLD, LDLL mixture^ : 0.20 mL, 1.86 mmol, 6 MSft) fejD*, 4WIBi»tfUfe. 
Si6H7«, 4«LfcEt,N HCl£»j&LDMFfcS3cU/c&. LDLD# liSephadex 
LH-20 (2.4 x 85 cm, DMF) YJlM^ =7 A dTl&S, l/cyclo(-L- 
Asu(NHOH)-D-Cha-L-Ile-D-Pip-)(20 mg, 0. 035 mmol) &*§/c. LDLD, LDLL 
raixtureffcli, >P2l 0>MeOH \Z ?§*>L/HPLC( column : YMC-Pack C8 10 x 250 mm, 
37% CH 3 CN/ 0. 1% TFA)«rffi^T»«L/» Ucyclo(-L-Asu(NHOH)-D- 
Cha-L-Ile-D-Pip-)(27 mg, 0.047 mmol, 100%), eye lo (-L-Asu (NHOH) -D- 

Cha-L-Ile-L-Pip-)(51 mg, 0.090 mmol, MS 93%) 
cyclo(-L-Asu(NHOH)-D-Cha-L-Ile-D-Pip-) 

HPLC : Rt=21.34 min (column : wakosil II 5C18, 4.5 x 150 mm. 10-100% 
linear gradient CH 3 CN / 0.1% TFA over 30 min) 
eye 1 o (-L-Asu (NHOH ) -D-Cha-L- 1 1 e-L-P i p-) 

HPLC : Rt=18. 79 min (column : wakosil II 5C18, 4.5 x 150 mm, 10-100% 
linear gradient CH 3 CN / 0.1% TFA over 30 min) 
FAB-MS (2,2'-dithiodiethanol) : m/z=564 [M+H]+ 
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(HJS0!lll) CHAP-84;cyclo(-L-Asu(NH0H)-D-Cha -L-Leu-L-Pip-) % CHAP- 
85;cyclo(-L-Asu(NH0H)-D-Cha -L-Leu-D-Pip-)£>£j& 




CHAP84 CHAP85 

&mm#LT h =7^=f- Y 1 O (CHAP86, CHAP87) izm DTff 
ofc. tztZL. Boc-L-Leu-D.L-Pip-OBzltD^j&J'o^-Ui, BOPIS^ (1.5 % 
S). HOBt H 2 0 (1.53*)fcJflWi. 
eye 1 o(-L-Asu (NHOH) -D-Cha-L-Leu-D-P i p-) 

HPLC : Rt=20.89 min (column: wakosil II 5C18, 4.5 x 150 mm, 10-100% 
lineargradient CH 3 CN / 0.1% TFA over 30 min) 
cyclo(-L-Asu(NHOH)-D-Cha-L-Leu-L-Pip-) 

HPLC : Rt=18. 33 min (column: wakosil II 5C18, 4.5 x 150 mm, 10-100% 
linear gradient CH 3 CN / 0. IX TFA over 30 min) 
FAB-MS (2,2'-dithiodiethanol) : m/z=564 [M+H] 4 
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(^UiS0*J12) CHAP-78;cyclo(-L-Asu(NH0H)-D-Cha-L-Cha-L-Pi P -), CHAP- 
79 ; eye 1 o (-L-Asu (NHOH) -D-Cha-L-Cha-D-Pi p-) 



(y 




CHAP78 



CHAP79 



^IB^tt^h^^y^K©^^ %mm\0 (CHAP86,CHAP87){rmbTff 
itz. tztiiy. Boc-L-Cha-D,L-Pip-OBzl(D^^{COV^T(i, DCC (1.3^§), 
HOBt H 2 0 (1.33*)£fflWc. 
eye 1 o (-L-Asu(NHOH) -D-Cha-L-Cha -D-P i p-) 

HPLC: Rt=26.20 rain (column : wakosil II 5C18. 4.5 x 150 mm, 10-100% 
linear gradient CH 3 CN / 0. \% TFA over 30 min) 
cyclo(-L-Asu(NHOH)-D-Cha-L-Cha -L-Pip-) 

HPLC : Rt=23. 36 min (column: wakosil II 5C18, 4.5 x 150 aim, 10-100% 
linear gradient CH 3 CN / 0. IX TFA over 30 min) 
FAB-MS (2,2'-dithiodiethanol) : m/z=604 [M+H] + 

(U&m 1 ) MHC class- la-ySBRiEjtiStt 

XmWO&ViT Y?*?* Km»^0#-T-5 MHC class- I#^fg5l{Sjtft 

%womtt7-h : 7*7?-\;mmftz<'?mi!-&z>z}ix\ mhc class- i#^g 
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T*&5B16/BL6$lB&£&J8U/c„ WM&<0%ftk^ 10% FBSfe SSiP U^MEM^Jft 

10 mM0)IK&tt£«|KL*:. 7. h >f7tf7- IfffftBSSttfe* 

1"6C:fc*<Wi&UTl>Shy3***>ArtTJKfi (ID%MS.J:'JJftA) fc, R 
IXDMSOKfcjBU 2§g5 mg/ml (16.54 mM) ©IMCpSl/:. h'j3* 
#^>A(i, hVxT-tr^^— t?»*|fi*?Stt^jBH-r6»IHC class- 1^ 

m IB©B 16/BL6M £ 5000<@/we 1 1 CDftBBUS&igT* 9 6^7^^nyi/-M; 
iSSU #wellS/cU±E©i$%200Ml*T\ 2 4 Bf Htgit L »SMb£ 
tt©IR»«[mS*%*iftK:#S?l/fc«[10/£l«:jSiPL. 31 #^§7 2B#|taig« 
L/c. ^£©&, 3-well£PBS (l>V&jg®&) T?-|5]j5fc#U &m-tZMMR 
ff*ttdwfc«, o.i^;^;i/7;vfh Mil. iW&©@£ 

S^L^SfflJ&MKfggiL-CV^MHC class- l#^©SJi, MT©3Brffit?« 
JSL/c. — J^taf^ii U"C» V>7>©MHC class- S8tft'e&*0tH- 

AlgG+M ( rfrflKS ; >r 5 3 >*t) %fflv\ fcvv£ % LT, 7 hi/ 7 

h 7 k % >* > - 0 - H 7 9 h ^— If 3 y V =l y- h ( rtiHRfp ; BRL*±) % Rjfc 

4-methylumbelliferyl-^-D-galactoside (rfjBRp n p : M^Tti-ilv^ f? ^) 
%fflv\ »*£*S©^«»CjBH-tS3t^5l« (fiftjg : 365nm, : 450nm) 
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u d © so ©we 1 1 £ *>v m: ao^ $ n s m * x v v # 7 > h nxm 1 1 *i„ 

•y^^7> K®*igfcMU3l^*:*iI£, fgmLTl>SMHC class- I^fifcg; 

arts u/c 

SKfctfS, ^UTt^MHC class-I#^»|£, tuiB<DSifMI*: 1 t-f&m 

nrnx-mt. w*{tGto<Dt&&&mtnvi* (cx2) m 

('^-tSlttxh^^y^HMn^MHC class-I#^£>%m(EiiS& 

^1 







CHAP 15 


33.2 nil 


| CHAP54 


5.67 nM 


CHAP55 


5.38 nM 


CHAP71 


2.76 nM 


CHAP76 


1.88 nM 


CHAP78 


2.35 nM 


CHAP79 


2.79 nM 


CHAP81 


1.29 nM 


CHAP82 


2.69 nM 


CHAP83 


2.29 nM 


t CHAP84 


5.65 nM 


! CHAP85 


2.26 nM 


CHAP86 


3.29 nM 


CHAP87 


5.39 nM 


CHAP90 


3.96 nM 


CHAP91 


2.48 nM 
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2 ) histone deacetylase^^^^gft 

^ * -J* Kft^tiK J; 6 h * h >x 7-tr f- v — t'©»^rgft £ ffign «fc 5 - £ 
Bfi*JT\ #fgl$(DJittx h^7^ Mfc£^\ in vitro©3Ul 

tAb>x7-fef-7— tfOH«tt«*WtIli*fflf> (J. Biol. Chem.265, 
17174-17179, 1990) ©tf&Kft-pTfiro*:. ^^(^B16/BL6|fflj93^ ^gfS^^M 
l//ct»©*ttfflL//c. iNHflSfcHDA buffer (15 mM U y-9A v 

0.2 mM EDTA, 1 mM 2-mercaptoethanol , pH 7.5) CSMBU Jft^S^- 
-fXLfct, (2500xg, 10 min) , 1 M (NH 4 ) z S0 4 ££k»p] 

buffer*T-#tf*^^XUfc. ja«S»tt»Uiiifr LT, &J&Ufc±?li4itf) 
(NH 4 ) 2 S0 4 &g£3.5 M£-C±#2-tf\ £7. h >7 r 7-tr^ 7— t?*ifcI8£i*/c. 
w©tfcJS^?:HDA buffer {lTOfi¥U, yjl/fctiiT-HDA buffer U ffl 

histone deacetylase^^^ t l/T/8 V^c. 

S1J: IT, ^fiKSK^7 P 5 L K ; [ 3 H]acetylated histone H4 peptide£ffl 
W=. C£>[ 3 H]acetylated histone H4 peptidefi, 1 7, h >H40N*^yf 1 
K ; SGRGKGGKGLGKGGAKRHRKVC (C*fcli$/.ZW >%o{fC** ) ££$U 
3H-fc#imT?ttlt7**;WbU IlkLTS^fc. 

7 -y -b li&i*{b£l&©#£T; £j£SK?fc i: glflM * 37r -C3B3HHK 
a.^-M*6wi:(rckUfTo/c (SJfc^lOO/i 1) . £f&£25/z 1©1M HC1, 
0.2 M»»«:*J0-C»±«), ^S^T^Uaj^n/cPHjacetate^^Kx^^-e 

•y-T, I^ID^«:fTo/c„ Iflgftttli. #Jfc8M;:*W£ histone deacetylase 
»*Sttfc50%H«-r*«*-C«Lfc (50Xb*M) . 
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2. 19 nM 
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2.14 nM 
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3.99 nM 
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3.88 nM 
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3.90 nM 


CHAP81 


0.980 nM 


CHAP82 


1. 12 nM 


CHAP83 


1.95 nM 


CHAP84 


2.22 nM 


CHAP85 


1.96 nM 


CHAP86 


3.14 nM 


CHAP87 


1.98 nM 


[ CHAP90 


2.75 nM 


CHAP91 


1.20 nM 



S^ch^h>f7tf7- tf»*ia*»tt^#Btbi:. MHC class- Ifl^fg 

&(t>x\ bhe©mhc class- i^mm^m^m^mmbx. &&&K±z>'&m 
M<Dmm*%m^m?z>z.ttf-C'%. mmmtLxmtbxGmx$>z>. 

vs&m**>ox*$>z>(DX\ ^Mff&mmfflttk&bx. jE%%m.mtm;X 
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~ 6 (Dmmrfr*^ y.im%&mmft7**frm% u < w-ts 

d b & S L T t d: V ^*ft 3 ~ 6 T £ 0. U , 

R„ R 2 &tfR 3 li, tn-fnaiLL/T, *±fc«»l!U~6©#lfc*«:*L-Ct, 

(I'") fcfc^Tfcfc, V R !2> R 2 ,&tfR 22 ©'>&< tt 1 Ott^D'V*** 

^^;PS-e*5„ ) 

3. uK-ft* ( i ' ) x>Bisftzm#mimm<DmvL'rh7'<>7?-\ t mm 

4. (I") T*^$tv6^*JglSB«J©^xb7^.y^Hfl^ 

5. MIB-«a^ CI'") T'^$n-5^*®lfa«tD^xh7^yf-K^ 

7 . ih$a i ~ 5 ©Mn^cia^ro^x h 5 KMffrXtt-toiM 6 

WKtmsns&fcWa&jS^i: bT^*-r-SMHC class- I#?ft£ftJMH. 
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